Chemoenzymatic synthesis, characterization, and application of glycopolymers carrying lactosamine repeats as entry inhibitors against influenza virus infection.
To control interspecies transmission of influenza viruses, it is essential to elucidate the molecular mechanisms of the interaction of influenza viruses with sialo-glycoconjugate receptors expressed on different host cells. Competitive inhibitors containing mimetic receptor carbohydrates that prevent virus entry may be useful tools to address such issues. We chemoenzymatically synthesized and characterized the glycopolymers that were carrying terminal 2,6-sialic acid on lactosamine repeats as influenza virus inhibitors. In vitro and in vivo infection experiments using these glycopolymers demonstrated marked differences in inhibitory activity against different species of viruses. Human viruses, including clinically isolated strains, were consistently inhibited by glycopolymers carrying lactosamine repeats with higher activity than those containing a single lactosamine. A swine virus also showed the same recognition properties as those from human hosts. In contrast, avian and equine viruses were not inhibited by any of the glycopolymers examined carrying single, tandem, or triplet lactosamine repeats. Hemagglutination inhibition and solid-phase binding analyses indicated that binding affinity of glycopolymers with influenza viruses contributes dominantly to the inhibitory activity against viral infection. Sequence analysis and molecular modeling of human viruses indicated that specific amino acid substitutions on hemagglutinin may affect binding affinity of glycopolymers carrying lactosamine repeats with viruses. In conclusion, glycopolymers carrying lactosamine repeats of different lengths are useful to define molecular mechanisms of virus recognition. The core carbohydrate portion as well as sialyl linkages on the receptor glycoconjugate may affect host cell recognition of human and swine viruses.